Molecular characterization of the Sasanda LTR copia retrotransposon family uncovers their recent amplification in Triticum aestivum (L.) genome.
Retrotransposons constitute a major proportion of the Triticeae genomes. Genome-scale studies have revealed their role in evolution affecting both genome structure and function and their potential for the development of novel markers. In this study, family members of an LTR copia retrotransposon which mediated the duplication of the gene encoding the high molecular weight glutenin subunit Bx7 in cultivar Glenlea were characterized. This novel element was named Sasanda_EU157184-1 (TREP3516). High density filters of the Glenlea hexaploid wheat BAC library were screened with a Sasanda long terminal repeat (LTR)-specific probe and approximately 1,075 positive clones representing an estimated copy number of 347 elements per haploid genome were identified. The 242 BAC clones with the strongest hybridization signal were selected. To maximize isolation of complete elements, this subset of clones was screened with a reverse transcriptase (RT) domain probe and DNA was isolated from the 133 clones that produced a strong hybridization signal. Left (5') and right (3') LTRs as well as the RT domains were PCR amplified and sequencing was carried out on the final subset of 121 clones. Evolutionary relationships were inferred from a data set consisting of 100 RT, 102 5' LTR and 100 3' LTR sequences representing 233, 451 and 495 informative sites for comparison, respectively. Neighbour-joining tree indicated that the element is at least 1.8 million years old and has evolved into a minimum of five sub-families. The insertion times of the 89 complete elements were estimated based on the divergence between their LTRs. Corroborating the inference from the RT domain, analysis of the LTR domains also indicated bursts of amplification from 2.6 million years ago (MYA) to now, except for one member dated to 4.6 +/- 0.7 MYA, which corresponds to the interval of divergence of Triticum and Aegilops (3 MYA) and divergence of Triticum and Rye (7 MYA). In 44 elements, the 5' and 3' LTRs were identical indicating recent transposition activity. The element can be used to develop retrotransposon-based markers such as sequence-specific amplified polymorphism, retrotransposon microsatellite amplified polymorphism and inter-retrotransposon amplified polymorphism, all of which are well suited for genotyping studies.